The purification and characterization of arginase from Saccharomyces cerevisiae.
In Saccharomyces cerevisiae, ornithine transcarbamoylase and arginase form a regulatory multienzyme complex (Hensley, P. (1988) Curr. Top. Cell. Regul. 29, 35-75). In this complex, arginase acts as a negative allosteric effector for ornithine transcarbamoylase. Before an analysis of the factors which promote and stabilize complex formation, arginase was purified in milligram quantities from a plasmid-containing, enzyme-overproducing, protease-deficient yeast strain and its physical characterization undertaken. The purified enzyme has a specific activity of 885 mumol urea min-1 mg-1 and a Km for arginine of 15.7 mM. The ultraviolet spectrum has a maximum absorbance at 279 nm, and the steady-state fluorescence emission spectrum has a maximum intensity at 337 nm, suggesting that the 3 tryptophans/polypeptide chain are in a relatively hydrophobic environment. Arginase has a weakly bound manganese responsible for the maintenance of the catalytic activity and is known to be heat activated in the presence of manganese. This effect is half-maximal at 12.1 microM manganese. In addition to a catalytic requirement for manganese, the presence of a more tightly bound metal is suggested from sedimentation studies. The native trimeric enzyme has a sedimentation coefficient of 5.95 S. Removal of the weakly associated metal results in no change in the sedimentation coefficient. However, dialysis with EDTA causes the s-value to decrease to 4.65 S, suggesting that under these conditions, the trimeric enzyme may partially dissociate. An analysis of CD spectra shows that significant spectral changes result from the removal of both the weakly bound metal and dialysis against EDTA.